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The molecular pharmacological discovery of the nuclear receptor peroxisome proliferator-activated receptor alpha
(PPAR«) as the master regulator of lipid and lipoprotein homeostasis, and the rapid development of a parallel screen-
ing approach to evaluate activity towards other PPAR subtypes (PPARS, and PPARy) have provided an opportunity
to develop novel PPARa-selective, PPARa/y dual, and PPAR pan agonists. This review focuses on the molecular phar-
macology of PPAR«, and summarizes our current design, synthesis, and evaluation of subtype-selective PPAR«
agonists. The species selectivity of several classes of PPAR« selective agonists in response to in vitro PPAR« transactiva-
tion activity is also reported. These studies should help us to understand the structure-activity relationships and the
mode of interaction between ligands and PPAR«, and also help to create novel therapeutic choices for the treatment of

metabolic disorders.
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Fig. 1. Chemical Structures of the PPAR Ligands
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Schemes 1-3. Synthetic Routes to the Phenylpropanoic Acids
and Related Compounds

Reagents: a) (EtO),POCH (Et) CO,Et, NaH, THF, b) (1) H,, 10%
Pd-C, EtOH, (2) amine, CICO,Et, TEA, CH,Cl,, (3) aq-NaOH, EtOH, c)
(1) (R),C=C(OTMS)OMe (R=Me or Et), Mg(ClO,),, CH,Cl,, (2) H,,
10% Pd-C, EtOH, d) (1) 4-(CF;) PhCH,NH,, CICO,Et, triethylamine,
CH,Cl,, (2) same asinb),e) sameasina) (2),f) (1) sameasinb) (1), (2)
NaNO,, HBr, MeOH-acetone, (3) ethyl acrylate, Cu,O, (4) NaSR (R=
alkyl, phenyl, benzyl), EtOH, (5) same as in b) (3). g) MnO,, CH,Cl,, h)
(EtO) ,POCH (Et) CO,Et, NaH, THF, i) H,, 10% Pd-C, EtOH, j) (1) 4-
(CF;) PhCH,CO,H, EDCI - HCI, CH,Cl,, (2) aq-NaOH, EtOH, k) (1) 4-
(CF;) PhNCO, EtOH, (2) same as in j) (2). 1) (1) MeSCH (Cl) CO,Et,
TiCl,;, CH,Cl,, CCl,, (2) ag-NaOH, EtOH, (3) PhCH,Br, K,CO,, DMF,
m) (EtO),POCH (Et) CO,Et, NaH, THF, n) Zn, AcOH, o) H,, 10%Pd-C,
EtOH, p) (1) 4-(CF;) PhNH,, CICO,Et, triethylamine, CH,Cl,, (2) same as
in) (2).
(Reproduced with permission from American Chemical Society: Design,
Synthesis and Evaluation of Substituted Phenylpropanoic Acid Derivatives
as Human Peroxisome Proliferator-Activated Receptor Activators; Discov-
ery of Potent and Human PPAR« Subtype-Selective Activators. J. Med.
Chem., 46, 3581-3599, 2003.)
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Schemes 4-6. Synthetic Routes to the Phenylpropanoic Acids
and Related Compounds

Reagents: q) AcCl, AlICl;, CH,Cl,, r) (CO,Et),CO, NaH, s) 4-(CF;)
PhCH,Br, NaH, THF, t) AcOH, c. HCI, u) H,, 10% Pd-C, EtOH. v) 4-
(CF;) PhCH,CH,0H, P (Ph);, DEAD, THF, w) (EtO),POCH (Et) CO,Et,
NaH, THF, x) H,, 10% Pd-C, EtOH, y) ag-NaOH, EtOH. z) TiCl,,
MeOCHCl,, CH,Cl,, aa) NH,0H - HCl, pyridine, EtOH, bb) H,, 10% Pd-
C, EtOH, cc) (1) 4-(CF;) PhCO,H, CICO,Et, triethylamine, CH,Cl,, (2)
ag-NaOH, EtOH, dd) (1) 4-(CF;) PhCH,Br, K,CO;, DMF, (2) same as in
co) (2).
(Reproduced with permission from American Chemical Society: Design,
Synthesis and Evaluation of Substituted Phenylpropanoic Acid Derivatives
as Human Peroxisome Proliferator-Activated Receptor Activators; Discov-
ery of Potent and Human PPAR« Subtype-Selective Activators. J. Med.
Chem., 46, 3581-3599, 2003.)
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Table 1. Effect of the Acidic Part of the Present Series of

Compounds
(o]
jsp el
F,C MeO
N Structure Transactivation (ECsy uM) @
o R PPARa PPARy PPARJ
4 CH,TZD?Y 1.0 0.8 ia®
8 (CH,),CO,H 1.3 ia ia
9 CH,CH (Me) CO,H® 0.24 ia 2.8
10 CH,CH (Et) CO,H? 0.040 1.0 3.6
11 CH,CH (n-Pr) CO,H® 0.36 ia 2.4
12 CH,CH (i-Pr) CO,H? 0.29 ia ia
13 CH,CH (n-Bu) CO,H? 1.0 2.5 ia
14 CH,CH (Ph) CO,H?% ia ia ia
15 CH,CH (OMe) CO,H? 0.23 ia ia
16 CH,CH (OEt) CO,H? 1.6 2.8 3.0
17 CH,CH (OPh) CO,H? ia ia ia
23 CH,C (Me),CO,H 2.9 ia ia
24 CH,C (Et),CO,H 2.8 ia ia
27 CH,CH (SEt) CO,H? 1.6 2.8 3.0
28 CH,CH (SPh) CO,H? ia ia ia
29 CH,CH (SCH,Ph) CO,H% ia ia ia
30 COH ia ia ia
31 CH,CO,H ia ia ia
32 (CH,).CO,H 2.2 3.0 ia
Bezafibrate >78 >137 >143

a) Compounds were screened for agonist activity on PPAR-GAL4 chi-
meric receptors in transiently transfected CHO-K1 cells as described. ECs,
value is the molar concentration of the test compound that causes 50% of
the maximal reporter activity. n=3. b) KRP-297. Data taken from ref. 10.
¢) ‘“‘ia” means inactive at the concentration of 10 um. d) Assayed as a
racemate.

(Reproduced with permission from American Chemical Society: De-
sign, Synthesis and Evaluation of Substituted Phenylpropanoic Acid
Derivatives as Human Peroxisome Proliferator-Activated Receptor Acti-
vators; Discovery of Potent and Human PPAR« Subtype-Selective Activa-
tors. J. Med. Chem., 46, 3581-3599, 2003.)
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a7 7. RO~ % Table 2 IT/RT. £
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Table 2. Effect of the Linker Part of the Present Series of

Compounds
(o}

Fsc@AQ/J)LOH
MeO

Structure Transactivation (ECsy um) 9@
no- R PPARa PPARy PPARJ
10 CH,NHCO? 0.04 1.0 3.6
18 NHCO?® 6.0 ia® ia
19 (CH,) ,NHCO? 0.74 ia 1.5
20  CH,N(CH,;) CO% ia ia ia
38 CH,CONH? 0.13 ia ia
40 NHCONH? ia ia ia
46 NHCOCH,? 0.02 ia ia
51 CH,CH,CO? 0.32 7.4 ia
52 CH,CH,CH,? 0.86 ia 0.64
57  CH,CH,0? 0.68 ia 0.40
62 CONHCH,? 0.04 >10 0.12
64 CH,NHCH,?® 4.9 ia 8.0
Bezafibrate >78 >137 >143

a), ¢), and d) See footnotes of Table 1.

(Reproduced with permission from American Chemical Society: De-
sign, Synthesis and Evaluation of Substituted Phenylpropanoic Acid
Derivatives as Human Peroxisome Proliferator-Activated Receptor Acti-
vators; Discovery of Potent and Human PPAR« Subtype-Selective Activa-
tors. J. Med. Chem., 46, 3581-3599, 2003.)

PEEE & WD D O ETETERBLCHY CHEERKTT
HBDZEERBTEHDEEZTNDS,

EIRMEICBI LTI, & b PPARoERBNEELIE
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PPARw/d 5 2 7 IIEMHALIER Z/R LTz, /27 2
RiEBZE2HETHICHEDLT, 7IRAFILY >
—zHT2EY (62) FHIHNICHENE
PPARa/d 5 2 VIVIEVALIER 2R LTz, U > 1 —
DOIRIZE D B N PPAR B 7% 1 7EIRENEL
I 2 BIGITBE RN,

RICKIHNR 28R EOBHIELZHARDOIENE %
Table 3 |Z/R9. Fl4 BEHIGE AKE G L 273,
ke b PPARaREIELIEA 2R 72901213,
4 RITHARED B EWEIL (CF; &, OCF; %,
OCeHs 3) DB AN E TH D Z EMNHS N ETR

Table 3. Effect of the Substituents Introduced at the Left
Benzene Ring

(o] (o]
MeO

Structure Transactivation (ECsy um) @
ne- R PPARa PPARy PPARJ
65 H? 2.3 10.0 ia®
66 4-ClP 3.0 ia ia
67 3-CF;® 1.8 ia ia
10 4-CF;? 0.040 1.0 3.6
68  4-OCF;® 0.043 ia 0.90
69 2-OCH,?® 9.4 ia ia
70  3-OCH;? 3.1 n.d. ia
71  4-OCH;? 1.2 ia 6.60
72 2-OPh?® ia ia ia
73  3-OPh?® 0.40 6.2 ia
74  4-OPh? 0.090 2.4 3.0
75 4-Ph? 0.11 4.0 ia
76  4-OCH,Ph?® 1.5 ia ia
77 4-CH,CH,Ph?® 5.6 5.4 ia
78  4-OCH,CH,Ph?® 2.7 3.0 ia

Bezafibrate >78 >137 >143

a), c¢), and d) See footnotes of Table 1.

(Reproduced with permission from American Chemical Society: De-
sign, Synthesis and Evaluation of Substituted Phenylpropanoic Acid
Derivatives as Human Peroxisome Proliferator-Activated Receptor Acti-
vators; Discovery of Potent and Human PPAR« Subtype-Selective Activa-
tors. J. Med. Chem., 46, 3581-3599, 2003.)
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Fig. 2. Dose Response Curves of Each Enantiomer on Trans-
activation to PPAR«

(Reproduced with permission from American Chemical Society: De-
sign, Synthesis and Evaluation of Substituted Phenylpropanoic Acid Deriva-
tives as Human Peroxisome Proliferator-Activated Receptor Activators; Dis-
covery of Potent and Human PPAR« Subtype-Selective Activators. J. Med.
Chem., 46, 3581-3599, 2003.)
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THF, hh) H,, 10% Pd-C, EtOH, ii) 4-(CF;) PhCH,NH,, CICO,Et, TEA,
CH,CL, jj) LiOH.H,0, 30% H,0,.
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% (e h, 41X, Ivb) BREINE ZTOMRKBER
% Table 4 |29 .19 KCL @ #x G {& ML AEH O
ECs fElZ & b PPARa U /7 > R & mEE (DL
LBD LHERET %) ZHWEEITIX 0.06 uM,
X PPARoLBD ZHW/=E1213 0.16 um DFN 2
N7V 7I=AXkr, —J} 7 vk PPARaLBD Tl
52uM D)N— ¥ )V 7 I A MTHo7-. 71/
T4 7 I—hbBRELED, BN X, IYRT
FNFEN4uM, 50uM, 9uM THO, T ) T«
77— b DOIEEREDHHE SN 1Y

Table 4. Species Differences in the Transactivation of
PPAR« Isoforms

Transactivation (um)®

Compd.
Human Dog Rat
KCL 0.06 0.16 5.2
Fenofibrate 41 50 49

a) See footnote of Table 1.

(Reproduced with permission from American Chemical Society: De-
sign, Synthesis and Evaluation of Substituted Phenylpropanoic Acid
Derivatives as Human Peroxisome Proliferator-Activated Receptor Acti-
vators; Discovery of Potent and Human PPAR« Subtype-Selective Activa-
tors. J. Med. Chem., 46, 3581-3599, 2003.)

ZOFERITIIREE Yy 7 U L7z, KCL IZHEREIR
PEZE7RL, 5w ~ PPARoLBD # W& XD
H bt M2 X PPAROLBD & W= &12 %
NZTN 100 £5 %30 fEb@miGHEERT Z EMNHS
MNP T TETHWE b PPARaEREZ
RUTALEYIIEZE DA SR TIZIKCL DA TH
%. Z O invitro DFGERMEDOFER Z KT 500
£212, KCL ® T v % W\ @ g e G 2 3
37477 —=b&0IEEND, LArLFELEZIEE
IZIZRNH DO T Z &M S hCE N D

ZOFEERME (B N PPARaERME) OBLRITK
ZEIRR S, ZOMEZMHAT 5 Z L35 % ORI
WCBWTHER—HAZEA S5 EEAGNZ. £
ZT, HMEEEAEEAEFT SRS — 71T XD
4 X PPARa D7 O —=>7%, HKiEF A WM
A5 PPARa U 7 > R & EBERE DIER KD
KCL OIS AGENC 7 S 17z, 229 ZDfER,
KCL Ot~ (KU X) BIRMEREIEMEIVE 7
BiZide b (R X) PPARa U Jj > R G EIE
DAY 7 A 3FOLITHEET B 272K 2 /1Y
OA1 3 > DEEDRENICEETH D I EHHHS M)
Iz, 2B

4. KCL OfEZRMERFEE OB

ZNTIX, KCL @ EDHRirHENH#Y I/ BR5%
HThH2212F V012 2 EMHEEALTVWED
FA595Mm? b PPARWBD E7 T2 MES
R & D X B GRS RN W <Dl SN
TWT, YAZ X FO#EEITIEY T X O
BRI EANY VA S5HOF O 314, AF2 A\
Uy 7 ZHDF O 464 EDKREREG Y RT—
DMBETHZDZENRINTNE 22 57%H
LTWBAYOA 2 2R1FINS2DDT I
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MHIREEN THEEL TWSHDT, £H5IEKCL O
TIIVRFIIENF O > 314, FO > 464 7k
FEREEL, BUKMERED 4- N 7)LA O XA F )L E
oty aA 222 ERERTBET IS4 AR

EHERIL 72, COMERKHROZSUEZRELT 5720
I, #F4AE h PPARALBD J% OF hI272F, hT279M

(E b PPARGLBD O 272 H AV OA > 2% T T2
W7 S0, 2I9BAVFAZEBZAFAZITE
NTNEW S S HEREK) OKZ 5 PPARALBD
2K+ % KCL DBk M ARG DA BA KN > 1 —
HB 5> DA MR DR GIE VAL IE R 2 Fhik st S 172
(Table 5).%® ZDfEE, ARMILEY DIREIE M
EAERIIRIG R B BR 4 (L OBHELIT K E <HKkfE
THTENHAL 2. mEHA (87) TI3EAEME
~ PPARa Bz GIEEALIERIZ~Y 1 7 OB A —4 —
D ECs fiZRTMN, 44601 MY 7)bA DO AF)LE
ZHAT D EMEMET 40 f5E B L2 BRIC 2-1 & T
WA=, HHER EOBEMAIEIL 4P EL <,

3A0%0 2 AL TIIEMEIZIIN T ). 25 DkEaY
@ hI272F 28 BARIZ K 16T —kRICIK R L 72
MmN, ZOIEERE O FHNIIZ BN ho 7.1
KCL OiEH1Z 1/35 L7200, mEHk (87) DiEE
1$1/20 TH O, 4 fEHBEOENRE N EEYE
EHETOESGVWNRNZ ENHSMNZINE. D

Table 5.
Binding Domain

ZDZ EWFKCL OBfKERMSTH B 4- MY 7))L
OAF)LEEE kN PPARa D1 OA1 > > 272 D]
SHEMMBKEABEER 2R L TNWD ZEE2EZD
EHANDL. £/~ KCL Ok b PPARo JERM: &
SO HARIIME— KCL TR > 7= Z & Tid7e<, KCL
OREFLARICHEAL TROLNLB L THS &
HFEL /2.

—75, hT279M ZEBARITHT 2 2N 5 DILEWM D
REIEECERE, ¥B4% e b PPARCLBD % A
WEBEEHARKREN RN, ZOZEXD KCL O
BKEERIEER/MZ e N PPARa D 279 HAL =2
EIZFEAEMHEBERL TN ENHEIE N
72.® ELTAT, ULH—EnDEBIKRTHHE
¥ (57) OFEARE N PPARa ICHTT 52T,
KCL ®ft&# (87) L3 RKRWICEKL > T,
hI272F Z Bk & hT279M 2Rk D FNFh 2 F v
5a, BARICHERIZEBITETLEN, £
DX FDE A WE KCL 123 & hI272F 27K
ERHWEGAEOEKTIZOT N TH > 725, hT279M
B Z WA ICIE KCL OBE XD 2 B0 1
KFRLTWz ZoHBED1DELTIZ—F)VY >
A—1FKCLOY I RY > A=l EED 7 L F
TEUTanm<, UH 2 REBEEHMANIZH > T
KCL ® 4- U 7)bA O AFILEEEY BT O

Transactivation Assay of KCL Derivatives Using Wild Type- and Chimeric-PPAR« Ligand

(o] o]
= N | = OH
F. - H -
F 0
F Me

KCL
o} o o}
N\N’LJ%()H | £ OWDH
H P
H O~ q"‘x//"’ :z z 0 ’a
Me F Me
87 57
Transactivation (um)® Ratio
Compd.
h-Wild h-1272F h-T279M 1272F/h-Wild T279M/h-Wild
KCL 0.0803 2.82 0.309 35.1 3.85
87 3.38 67.6 11.4 20 3.37
57 2.72 33.4 16.1 12.3 5.92

a) Compounds were screened for agonist activity on PPAR-GAL4 chimeric receptors in transiently transfected CHO-
K1 cells as described previously. ECs, value is the molar concentration of the test compound that causes 50% of the max-
imal reporter activity. b) 30% of the maximum transactivation activity was obtained at the concentration of 10 um.

(Reproduced with permission from Elsevier Science: Analysis of the critical structural determinant (s) of species-selec-
tive peroxisome proliferator-activated receptor a (PPARw)-activation by phenylpropanoic acid-type PPAR« agonist.

Bioorg. Med. Chem. Lett., 13, 3145-3149, 2003.)
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4- MU 7)bA 0 AF)VHEIFFR — DA EITIZFIEL
TWBRWAIRESENE 2 5.

FE, KCL kMbad 57) o2-TF ) 7=
V7 OEF gy 2 EE L, Mo DREELATHE
IRFEE TR L TR X B 258 DL O T %
IWF—EtEZBRHMLIZE S, KCL &{&W (57)
T34 FU I AOAFIVEDOEFE LSS EIE
KWIZER S Z EnEan~ (Fig. 3). 19

INETOMEICED KCLOE b (U1 X)
PPAR« R s G9E PE AL AE FH FE B 13 KCL D Bt
KPERGGOMEER > E e b (U1 X) PPARa ®
22%7 I ) THH1V0AA > EOMAERNE
BETHDIEEHSMILE. FNTIE KCL T
STENWEDEKDBEMTE M (RUA X)
PPARALBD [Z#ABL TWEDTHAHM? W<
D/MD PPARa 7 I = 2 b D X g it b 1t A7 BT
BOMEINTITNBEN, 215 EFREOE RO
THAr55Mm? ELFa7—FFVFTICEDZED
HeM 217> /2.2 X s mdfith oz snTtn/
GSK #:d GW-409544 (Fig. 1 ; {t&4 (86)), LA
% GW &Hlgitd %) &t k PPARALBD ED#E &
KOWEZT > 7L — MZHAW,3OGW & KCL ©
HWEHETH 2 7 227 OEF CEEERMIEE L,
KCL D1t H H [BI#E v fE/R A & IR L Tl S &

0
3 3 0 ' 0] ’;_.f‘ 3 ,‘:%Ko’ o~ L
3o T e i OH
S iss s iep
Fac_. e MeO . 3 MeO
10 57
12=027080° 3.6 =0-330/30°
e =0
“ e‘,———’ =

Fig. 3. Chemical Structures and Torsion Angle Definitions of
10 and 57, together with Values Assigned in the Systematic
Search and Schematic Presentation of a Representative
‘“U’’-Shaped Conformation of 10 and 57 together with
Potential Energy Results from the Systematic Search of the
Generated Conformers.

R.E.; relative existence probability versus minimum energy conformer,

AE; potential energy difference versus minimum energy conformer, Red cir-

cle indicates the area of the ‘‘U’’-shaped conformer (Reproduced with per-

mission from American Chemical Society: Design, Synthesis and Evaluation
of Substituted Phenylpropanoic Acid Derivatives as Human Peroxisome

Proliferator-Activated Receptor Activators; Discovery of Potent and Hu-

man PPAR« Subtype-Selective Activators. J. Med. Chem,. 46, 3581-3599,

2003.)

EHGEDIRINF =GR EITWEEI R —X—%
B L& (Zx)VF —H/NMEEHEIT1E Discover 3
ZHW=). T b PPARALBD O =R T i s 4L
1214 Biopolymer %z YTk k PPARaLBD @ X #f
EEEDY I JBERICKOBELE. #EE2
Fig. 4 12,59, PPARALBD & KCL & Rvw F >
JOMWET, BEIHAA—3>&LT, WHOY
L Ty L Ty T O2EOD
2R —=—DEENRBI N, “T—INFT T
E T TwT D2DOOALEKF——FRDE
% Z EICBLTE, RANFIEMERE CHhD T 1O
PR LB (EPA) & PPARS O#GK X ##
KR TC EPA DYRIR D 2 DDA KR A— 3 >~
RO TRHEEGLTND ZEAURIN TS D THHE
HELTEEZSNL.P® L, KCL AT
FZECIRINF =X “TIF T2 & “FT—)
7 w7 TEFNFN —52.605 kcal/mol & —46.718
kcal/mol THH> T, “T—IVFI 2" A2K—<—
DHNERTH S, £z “T—=IFI>2" a2 iK—
X —DFEHKERGD 4- U 7)LA DT AF)LEIZ
KCL ot MGERMEFBICEE /2 & ~ PPARoLBD
AV OA 22712 OREICHEE LHEER LS.
—F T T v T a2 —TIIBUK MR
D4 U TINFAOAFILEIZDL AT v FEGER
MERBNCEER AL A= 279 OEEICEEL,
a—F—2a YERPFHHTERN., Ihs 0B
=EE X, EFSIFIKCLIZ "SIy T2 @O
SIRA—=TalEROTNEHDEHHIL TS,
FLTCZOOAVHRA—=— a3 EGCGW DI RA—
a3 ETRERLIEEHFALZWN, GW D
BT OBUKERM TH S 2-(5- AF) -2- 7
ZIFFHT =4 M) - T RFIHRIEIANT v Y
A3, NUwPTRAS5 Ny T RA6KENY v TR
T THRBRSNDHEERT Y FOFFTHFRITAE L T
W%, Ln%IZKCL OBUKERTH S 4- 1 7
WAL AFIVT r Z)VRIFEREE Ry FOXK D
WALEIZIEA ZATANY w7 X 3R> AEICE
FELTWS, ZOXRIITHE TR S AEITHEEL
TWTHHRWEMMEZFF > THAELE2 DI
PPARa DFEG R v ROWID TILWzD (7 1400
A LF A RZRIEOREGRT Y FOK 3 [ED
JRX) IZFNFNONE THEWBUK M EIER % v
N7 =2 2K AIRE T H 25 EHEHIT 5.
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Fig. 4. The Tail-down (A) and Tail-up (B) Conformations
of KCL Complexed with Human PPAR« LBD
Ligands are shown in green (KCL), and gray (GW-409544) .

Fig. 5. The Proposed Binding Mode of KCL to Human
(Left) and Rat (Right) PPAR«

EH S OHEL 7= E5 )L Tid KCL @ Bk M b
BEMETHL 4N 7I)IA 0 AF)VHEITE B
PPARGLBD 1 O 3 > 272 Dfl§H sec- 7 F )L K&
EHUKMEHEER 2 LS5 MBEICHEET 2 2 &R
THN . Ln5IZ, v k PPARoLBD & D
BIZBWTE, 22/ I/ BOT VT I
DORBENR > DIVHEIE v O1 > > OMIEE sec- 7 F
WEEET 2 &R0 ESEL<, N7 AOAF
IWHEHIBTZRICEA DM TLEI ZEMNEZ SN,
LMo T, BRER#ITHEDICUT > RIFar R
A—=Ta  BL, ZOBRTIEEWEAENS S
N WDT, 5w k PPARALBD Z WA
KCLIZEKIEE L MRS RN DTH A D EHEHIT S
(Fig. 5). %

5. £&&

FTITVDY24-OF EKEET DICTHED
573, bk PPARy #7559 & b PPARa IZH [H
LOREETEE, BEEEEHZ RITMO T2 —
27752 KRP-297 % ) — RMEaM & U 7= s R IC X
ZEIEEN DY T H A TR S S ITITHEERY
PPARa 7 =X MEME G T % KCL O F|HjH 2

AU KCLIZ in vivo 5h3135 v R Z2HWE
BEWIE 74 77— X 0DIFEAOERZRLIZL
7=, FRUEERNDDTIE Mo/ Ll 272
F73 JEHE s PPARa &k (B RE) THD
1 XERWESEEICE, 7y N TOEBIMERER)
RERTHEABOKE 5O —FE DR TEH &,
5N Ia R MAE TR IR 2 BT 2 T &R S
N/z. KCLIZBHH L /b EWMNBIERICH N T
HEPRSE —AHRRBREE RS 12 O, Ml BB RE IR
HELUTHEFBHIN, BEIACESTORTE
ESQIE-IE IS E R U = Qb g 1D W ok A VA il = WA
WL, £InNsobaWicze0EENHZ L%
MELZN, LOALHEEEL THEETH2DDN—
RIVIEBFE IR F 2 E0IFELXEL<BR5—HTh 5.
FIEFEE P I & > TIIBIEE S — 4 BTk Lagn
Bt Z R EMZ AT 52T TIEBHIFPS A
THh->T, W, 7, bIZAR—, @, 5
MZBERICRIER, EWHEMERH B DRWEYO
Al Z RN (D E BN ) ITTOMNE
PENBRLSROENTNDONHENRAFEDO ML > K&
£25 (WESTIISNPs Z2HEBEB LAY —7
FNOBEDEEEDEOLNTND). FARHPICH
S UULEMZEHNICAIE LGS HEETH D AT «
SHINT I A NOEERIIRLAELSBRDTHAD.
EBHITBAROLGEAEOBGEN ST T I T
BLI=M, Z2<OEZERNDLIE DBNIFREN
JEWEBRTDO AT 4 > F)V7 2 A MY —fEBICS A
TH5IEEFEO>TNS,

BEE AMEIESEICDEREL L DI, EF
DY E I O 7 b SR R X A BISER ST AT 1T 1998 4F: 4
HING 2004 4F 3 A X TIEFREHIC, Z<0ENLHE
WA, EEIEE, SIREAEEE &0k
FEZEE L THEMLIZERTHD, TNHDHLIC
AMAZED TEHOBERL XY, £/, AKRT
DHE DR 2B G TEW 2 B KE S Tl &9
SR « S FREEAIA R - ARRE RIE AR
SrEREAE —BUZITIEH R L BT
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